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( 2 ) 

1 

iZ, TiCl, :^7.tH, :^;;^a:A r :^J7.$:^V^T7'5 10 

H. :fiXtAr^7.(D^S^t:i$±-r^t^iZT 
iCl, ^7.i:m)iSVX:/7X-7^Wt£.T\ZTm?i0m 

^ U >i/Xg'si^ff-rs t i:-r-g>»*« 3 

6 ] B9ia^xsic:feViT 1 ^(Dmsmmz 
n\yXT \m<D^^fiis.-oitmz. tiimi7^)-=.>^ 

[l«*«7] WIBi7iJ-->i/xaiC*3ViT, T i c 
1. :fS7.it. ^m^:ff7.\zJir)mM-^n^Ciii:^WLt 

i%B^(Dmm:fs.wim] so 

[0 0 0 1] 

->if:^mRn{i!im:^m\zm-r^. 

[0 0 0 2] 

ttn«75:e>7kvi. :L<D^ofs.wmizMi:s.x^^^ntv 
T, T i , w (.^yifxir-y) . mo (^u 

[0 0 0 3] CVD (Chemical Vapor 
Depos i t ion) (CJ;-5T i JKIS> — 

^i^iJxti^xT \ c u mmt'^^y) :^:^t7iim 50 



^m¥l 1-16 8 5 8 

2 

T \m<r>m^izm.i^-r. 'yx./\mm\z&^mo:>^^n 

^ T X A«H b T^T^RSWllH t -5 (DT, 

[0 0 0 4] ±IELfcT i^CD^^U-X>^^ 

T i^(D^^ias^icT ii^ojse^iaft-e^^, m 

0~3 0 0'CSgS$T5aS^Sf*3C9SS€:^iaS1i-T, 
±SE^<J-x>ifiaStc;teofc;a:5«, ±IHUfcc 1 F 

>ifi&m&nf3iO. C 1 F, :!!/XSr«^^-5«'&lC«, ^ 

^Xv«<?±-rs*t, NF, 

X-7fc#-e-T%4$-a-5. ±i!&o«k'5Jr, t>u-x>^ 
^£fT;^5fe«e)tc5as^Srt©tag?*2 0 o~3 0 o-c* 

&-r«srts^««#«(D^s§rt«iifi«!)i*j£t>xy^> 

y »c J: 0 giJ €. tlT L- * ^ *•> e. Tc6 -5. 
[0 0 0 5] C©J;5ICLT, — ^B#W®^'J-x>if 

««|^«6 5 0'C^TS*#raLT, T i JK®fi£lK*M$S 

•r-So ;icDd;5;^^eLSxscD-»<^gitn«< setcitais 

WJC^UTiJD, «»J;^«»IWT 1T«, fi«J;l«2 5fe© 

i::7XA©T i m<o^'S:m^mznmK ^nj&<«iT-r 
Tifsbfcw^T i~T4©yD-fe7>$r<itp3gb, mm 

mzfrfio J^v\Zi3:r>X\f^^. 
[0 0 0 6] 

»iraT3©i7y-x>;j^^fflaw*9«{c, mmr 

fc. «»l^«^lK'>xAfti?c(r=fccfc§*^ i^';-x>i/ji!i 
©K^iis.t;#iaco»irB^T 2 , T 4 fc^n^'n 3 0 ^mm 



( 3 ) 

3 

[0 0 0 7] m^i^&ti7 0-:^>'!fi^S.to:)m 
Wi'it. NF, iiT^^m^^fz^^X 

izmsh. 6tn'^^mzm»:-t^<mm^tirzh(D-cs> 

■5, T iK®^^7.T*^T i C 1 

h\z$>^o 
[0 0 0 8] 

[gis*«*-rsfe«>©*s] T i m©^ 

;i!f7.tLTfflVifcT i C 1, #^©*ff=TTtt 

^m\Z'pfS.< tfcT i Sr#W-r^^M|g€r^]K-r-5^]K 

L-TTiCl4 :*fXS:^ViSJ:5tCbfcfe©T?*^. 
[0 0 0 9] e:nJCJ;0, fi!t|gSBrttC#«bfcT i|g 

^•:fyX-^V'7.(D^m-^aiy=^>tfl.xW^-t^Z.tifi 
T i C 1, ^S1£;«f7.. m^UN^ ^ 

7.^^'<r^)T-»7.ii\yxm\'^^z.ii\z^n. «^*&-rn« 
sfc^^tt, ^ms\Hiz^m-^nrz^mmi^(D^mz. 

JC. H. i}XtAr:ff:7.<Dmii^^1^±-r^tmZT i C 

[0 0 10] ;!©«■§■. taai©J:'5jr^u-x>i^iaft 40 

rajg3g*«^ff^:75:^©f . -?-©i)-, T.JV-'fy h^f^± 

iwi— iasic*iJt$nTv^§©-e, ^ggrt«ifii^jct:-h 
■^)-^i7Mzmm-^^^m^^i)^isot)^z.t-!t)^fi<. ^© so 



1 - 1 6 8 5 8 

4 

[0 0 1 1] ^tz. fiK^xSlc*5ViT«, lg§ce:©«[5a 
Si4s|c^fr-5T i^©fi£M«:®^WlrfT;io/S:^lC, 
U-X>i^XS'v^fTUT*>iV»L. ifeVitt, 1«C©S 

ffiS*i£lr*#-r-5T iJS©^xa$fT?S:5«lc, i^U- 
x>i/xg-v^fT-r-SJ:5lcbTfeJ;Vi. -r!5:fc-fe, d 
©«^ICfej!!iS§§§(^©»l^ia$rfT;&:^ c:<!:7S:< U- 

[0 0 12] 

■s, 'fyX-^^m.m\z^r)^^^t.l. 
XT i iK«:J^^•r•5«^Sr«^^Ci:oTlft?a-r 
■s.. 

[0 0 13] ^lo^Qsg:s4©/it^fl56^rtt, ^lirt®^ 
ia^*#wr«fcJ6©s^^p8*<^ttenT;feD, z:© 

g^«P8tr«m3^§l^/}?>7'l 0$:^^L.feS^a?Sl 2 

\t. ^«^4*^i|s^J:f^7i^3£ftl 4$^LTR«<^©«B 

■&1 6*«^J-te>nT*5 0, Cl©±fCfe5!lS*f:i:bT0iI;^ 

mzvt. ii©«s#i6tt. Tffl«s**ffl-rst)©x 

3£tti 4Jtit^3^Jt^n-&T#i 6 Ai:> c:©± 
Btcg^#$ns±#l 6Bi:J:0?&f3. CLn?,©i$-S-® 
JCjaextin^t-:^' 1 8d«g^^jiSnTVi-5. J1©T^1 
6At±#16B»t, -e-©^^®JCT09;^«^«lc J: 0 

[0 0 14] sa,s#§§4©3s#aB»c«, ±a5«st*Effl 
^n-5->-\''7-'\y h'2 o*i-#e<nc^tt^nfc55#« 

2 2*i§SgflaS»C»bTiie»tf2 4<£:/M.T^«lCli{D 

f^tte-tXTV^-S. J:©->-\'7-'N->r 1^2 0«, ±fH«M 
^1 6©±E©K^H€r®^J;plr*H^$-e-T^lte.n 

•5. vl©->^'7-'N-;> H2 0«, S JC&a©:^ 

2 0©T®©'ftl>fS2 6lC«;y7.«:«l^-r-&:fcJe)©#^ 
©'!tl^?L2 8*iJg^S$n*. J:©->^'7-'\'V K 

2 o©i^g|5ir«, #Sc©ffitS:a3 0 *#-r-5t£tS:« 3 2 

[0 0 15] -^-bX, Z.O)i^^U—^y K2 0©±lfl5JC 

's-y \^}H\ziS7.^mX't^i3xMX-^-VZ AlfiWt 
»te>nT:feO. z:©;<f7.^A5l?— h 3 4tr«;*f;:?.^£8it-r 

It^W^^-te'ffS 8*i^Jift$n, 3 8 tC«, 



( 4 ) 

5 

[0 0 16] Z.Z.-^\%. ^m<D%137.^\-Z)<Dl^ 10 

5«fai?§g5 6 tg^i^$n-i>. z.<D^^mmz\-t. ^x. 

[0 0 17] Mtr, ±fS->-\''7-^-y H2 OlCfe, dCD 

^it e. n-5 CD «^a&x a& 2) . 
[0 0 18] &.±<^^vizm^-^tirzmm^m\^^ 

cjv^xift^-rs. :^^m<D9i!.m:^mt, ^^m^x&^ 
m?L\t^mi^^:j^^'^<ommtz^mmiivxT im^^m 

bXVi^^S;^iT i ^*^*-r-5i7 U-x>i7'iSi: J: 
K)tiK). c:©i7U-n>i^xeic:teViXi^^?^cDi^U- 

CO 0 1 9] ^-r, figffi[I@JC^ViX, 4^^^iS>^XA* 

®(CT i m^^m-t^m-^\z-z>\,^xmm-r^, mm^^ 
41^-., la^icsnfcy- h/\*;i'>^5 a ^-ki^x^mw^ 
xAWife^AL. c:n*««#i 6±f:i«ebxi!!is# 

§§4;^i£:^-F=B-r'5. z.(D^mW'y:^/\^(DmM\z\t. m 



^mW- \ 1 - 1 6 8 5 8 
6 

^if h^t^^»<o:3>^^ir hn^-JU^if^-r-Vlzm^tS 
tlXV^^. ^l!ia$§§4(^?£^-WLfc^e>(S, ^ffl:*fx 

i:UXAr:*f7>S:, ^tl-f^ni^-v^-^-y H 2 0 d^e,^ 
^©iiiEgT5aa$gi4rt»CSAb. a^«S5l^7i?>:/ 
1 0ICck0fi!l31§Si4rt«:jS^5l#L, m&<DS.iHzm 

[0 0 2 0] Z.tltmmiZ. ii5^&«i!S5 4iO, 1 
3. 5 6MHz©Ji5^}S&±SB«ffiT*-5>'^'7— 

K2 0IC^JObX, ->-\''7— 'v-y K2 0 iTSB«S<i:L 

0, A r :if7.*^:/5Xv{k;$nx. T i C 1, :»XtH 

K$n^:iitt7S-5, '>xAW©ia^«, ««#i etc 
^1^6i^.^fc*}afi^:^^lf^h-^' i 8 \zJ^om&<DU&lzJ:: t) 

[0 0 2 1] y^Xvioiniflsns^roUc*^ 

SD,S§:§§4©fl!lM25.(yJv'-\''7— K 2 0 ^tl^tl 

ttiTo r rmm. mm&mtii>^7 o owssx^s. 

Cl©j;5CLX, ItSc^C'XAlc^J-r-S^di^Tbfc 
ilC9iaS^«»-CD'5'XAW*y— hAJl/^S 8* 

liv^xismu^ mioKnz^mm(D^x./\yf^mmhrzJi 
"^izmm^m^m^mw. ±mvrztmmizT im<D 
^mm^nuv. ^<Dj:^\zhx. m^it2 5^mm 
<D'yx./\w\zMvxmf^mzmm^t&-f^ z.<Dm. m^m 

^§§41^ © fiB«ifiife-^^g§rtS® \Z iZl^WfS. T 

[0 0 2 2] S-r, ^!gffl[*^%TLfcS«©'^7XA©l&tU 
d«ifi5TU&7S:e,«, 5[lS§S§4rtSr^fflL, ^bX, A 
r^XtH, :«fXCD#^i^*<?±-r«t*»tT i C h 

x^^(D^^m.hmf^. ^tz. :L(Dm. t \ c i, ij 

7.^MM.-t^tzib(D^\^)T^:^}i\yXiix ■»7.^m\^ 
T i C I4 MSSi§4 

rt©K^5l^««liKWicff;ftfcnxvi^®«^llx* 

z.rit^^\z. ^M'lknMs 4<DmMi^^±.vx-m 

-5, tiEoX, ^[lS#S§4rt--<.«T i C 1, :^f;;?.i:N. 

x®S'&:«fx*«y7Xv ^x®^^^x«t«&$ns. 

[0 0 2 3] z.(Dm. mm-^i 6©?a*, f/ifc-fe^&s 

^§§4F«g®3£BBW?i£raS$:^A.?5:liX. Wai®Ti]^0 
fiKK^tl^Uia*, J:CX««»J;^«6 5 0"CS:«Mtb, 

i|g®xy9^>i;'. f ;^^^■^^'J-->^MS$rM^l6■r 



( 5 ) 

7 

^>yi'-h*#.5fcJ&JC, JE^ttO. l~10Tor 
rm&. TiCl, ^7.©N, iJ7.\ZM-r^^&itit5 

[0 0 2 4] Z.<DX.y^>ifmm=tm^(Dmmf7lfS.-:>X 

[0 0 2 5] tJftjT. 0 2lC5^Ty77t0 6tr5^bfc 

it. T iiK<^fiKKlgd^e.^U-r:>ifIg^^fT-r-5 

frnT-m^^n-r^miz. «e# i e o^m^f^^*® 

[0 0 2 6] *flEWCT i C 1, :»7.<DT \m 

tT 1 m\zi^-t^:5Ly=^yifv-Y<D^it^^-tifyy 
Tab^. ias&5 0 o'C~7 0 ot:*Ta^^MbTx 

^r-SX > iT' l^- h < T cl 

•r-5= -tbT. $fe©T 6 5 

0'CJC*3ViT«. »S6 0 nm/m i nCDX«>5='>^V'— 

3 2Torr-e$>D, TiCl, :y7.rc)N, :^f7.JC?*-r 30 
■&8Sfttfc«. 20cc : 650c cX$>K>. T i C h 

[0 0 2 7] Sit, 04«N, ;«f;;^»c^*-r-g>T i C I4 

■C, E-tlffiO. 3 2 To r r-tfa&-5. CiniCint^, T 

x-yg^>iJ^V'-h'bi«<^-5>^:t*<¥tJ?^T^. —ASM 40 
\z. c 1 F, :i!/7.-^NF, :^f;^*fflv^fet$*®^"J-^ 
>^''lSlC*5lt^x->5^>i7'l/— h«B§3 0 Onm/m 
i n Tab -S^li: 75^5 > zmtBSH^WX-y 5^>;y h 

*#-5fcje)tc«, Tici, i3:x<Dms.^s%mm.\zm 

mzJei\-}^T i C 1, :yXCO«ffi«, R?farSX-;;5^> 

feo. 3 2To r r ic®ft;§rn-r, CI e:-r»t*Jc 

^Lrzizm€ti.^\ 
[0 0 2 8] :*:%§gtCd;n«, T i IK®^ 50 



i^H^l 1 - 1 6 8 5 8 
g 

>ifi)7.tVXTi c I, :»x^m\f^^^t\z^O. T 
[0 0 2 9] Jg»C«, yyX-7^m^^f3i^^Xi7^J-—> 

^z.tti^X'^^, ^hx, i!7ij-->y5asPttc«, 
v-~>if<orztb<D^iiBhTmz-v^^. sfc, ±ffi^ 

itsco'^7x/\tcM-r^fiaKiai^?£ff75:5S(c. i^u-- 
[0 0 3 01 ^s^t i |gd<M)5^»c#« 

»r;^-5<D-e, ^i7v-->^mm\zm-r^mmim'^\z 
bTVi7S:v»«li-Cfi)aig*ff 3&: a t d*-e#s ® 

*«RllCtoTlK?9Lfc*^ CiniCKS^n-r, He, a 

mi^t UT^^^^s-^x A€rffi \,^rzm^^m \zt-D xwim 

[0 0 3 1] 

<Di'V-=->^:^^RZ^^m:^mzJztH-i. '^<D^r)\z 

TT i C I4 i37s-^m^-^^Z.t.\Z^K>. ^fiP^^iS«fe»r 
- v'^-^x.'g. ;i t < c: i:*i-C^ 

^. ±IBi^>;-x>i7'Xig«:, T i C l4 :^fXi:H, 

;:^tCcfct)T \ m<r>^^^fits.'o^T.w,z¥itf\^^^z. 
-a-^ i a: < f£Kff# t iwi UiaSTi!? u -X > 

[0 0 3 2] ifc, i'U-x>if®;rcJ&<D#^iaiSf^* 
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9 

[01] gmmm^^rm^m-c$>^. lo 

[02] ^lSi:^U-->^^fTm$rii0jgUfT;^'5 
[S3] taaStT i|gtC^-r-5X-;;?^>iflx— bO^ffc 
[04] N, :^fXtt>t*-r-5T i C I, ■»7.<Dm&tT i 
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[0 5] :^^^<D9m-)jik<o^mm^mm-r^itiib<r>® 

[0 6] U^<D^TMi^:siv^yif:rM\z^\i^m^ 
[«F#©ittga] 

2 m^^m 
1 6 

20 ->^r'7-'\yK 

4 0 T i C 1 4 :^f;^jll 

4 2 H. :f37.U 

4 4 AT-f37.m 

4 6 N, J5f;^® 

5 4 iis^&mai 
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